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(54) LIQUID CRYSTAL INJECTION METHOD AND LIQUID DISPENSER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
injecting method by which liquid crystal can be injected 
into a liquid crystal eel! with little loss in a short 
time, and to provide a pressure dropping type liquid 
dispenser based on inert gas introduction by which liquid 
crystal can be injected with high precision in a vacuumed 
atmosphere, in an atmospheric pressure atmosphere or in a 
pressurized atmosphere. 

SOLUTION: A liquid crystal cell 21, in which an injection 
port 22 for injecting liquid crystal 8 is arranged on the 
upper side, is held in a vacuum chamber 25 under a 
vacuumed atmosphere. Us i ng a liquid dispenser A which is 
arranged in the vacuum chamber 25 and can drop a 
predetermined quantity of liquid crystal B in a 
controlled condition, inert gas is fed into a dispenser 
main body 1 from an inert gas introducing tube 4 arranged 
above the liquid dispenser A while a pressure condition 
inside the vacuum chamber 25 and a pressure condition 
inside the liquid dispenser A are regulated, so that the 
inside of the liquid dispenser A is pressurized and the 
liquid crystal B charged in a. liquid sump part 7 is 
injected by a predetermined quantity into a liquid 
crystal injection part 23 in the liquid crystal cell 21. 
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}^Uim±. iinK^xiicr>^mcos.-^^\,zm'm 
-rsti^ir^SrfiiL. Tmzm^BmTmm'w^^-thm.w 

^< t him-fr>imhx r> t>z2^x<^m^Bmm.cr)^^z: 

'^^mmmTcoM?i^mi,zimLfzcr)to . ^y^co-^xD 
i}-t>iizcoM^mi>zwm^rLfzm^B^ytmL. ^<r>\H^ 

mm^mmL. Tmzmi'BmTmm^^^-thm.i^m^ 

^ :^^>-^-t,zii hmr'mzx , T^<r)mXUi}^hkm 

t < M^mzwM Lfzm^B^^m Li-zm.fBm.x<.mikm 

WA^'mmfmi-zx . ±mKttiii^ttM±cr>mm^ 

'Axmz&x-t^ z t ^nwitt&m^B-/ixum. 
. [ if 3 } 2 tk<7)m^nm^<^)±Ti'Z-j^-^j: <ti>im 

-r-ocoitAD ^iStt-S. J: 0 tzSgB J iy-/mX'm± LX 

m^Biix^^m^trz-m^B-^f\^t . m^n^ymt. ^cr, 

-rS^«$rfl:fllL. Ta5tSB^B?rFfflllB^2r*-ri>?fiE* 
imfz^<riir -f X'O'-if-^ril^L/iJSB^BJEi: Sr-^ix-f 

ije?g#:fflT -f x^yi^- b m^B^^m \^fzm.iBm.^i. 
%^miB-^i\^mm^ixx^^^-fM.m}H\,z'^m^'±h 1 1 
i^iz, ^(^^mzj:')X±im^B-t!i-cr)-ii,xni,zmfli^ 

-fr, <X^-^X-M^m$:Xm,miz-t&iZi^-^ T±:Sr<7)?±AP 

imm^tLfz^imx'miii ^-^hzt <r>-^m^j:±Mmi^^ 

■( x^yi--l,zJ:^mTm^zX , ttz±tiTyfC0'i£X 
tf. {iiKJSB^BM+iO^a^B $-SMi£tc T , ±TiiAD 

*-<?>i5im=?SB%2:?±A-r i. c: t trnmt -thm^B^ix:}! 
gptcjSii-r.i.^vgi4:*'^«A'ti:S{t, Tmzm^-ti 



m'.zmm^^K£mmi.\^simm'^imii. 1 1 1 tc, c^o 
:ti t ^mmz-thwin. ^ h\,z\.±±MT-m'^:^-:^mx'^ 

izmm LXy'^:^^y-*r-m^i ^'iSii^'x XDfiEX' # 

I 6 ] m.imtamm'wco^t.zmi'B-izifi'criiix 

nco^tmmtfzii^ ixia±tfoii ^ ax m^s ^ ?st -c- # 

cff^iiv ] mi^i^tiimm'^(^^mzm^B-i:)i^<o&x 
acr,«(stmmtrzii^ tia±<7)m & ax ^^b ^ rSTx- # 

if 

:^xm?s.i>z X h ^'xnmz x o m^>^^cnm.^Bz:m'-t 

um-th z. t i,zj:',xm^e&xmzm^<om^B^^ 
T^^xdizLtzzb^^wit-rh §mm4 ^<om.i^ 

COOO 1 ] 

^ <r>m^imzii\ihm^^)\''^<nmjh(r)^x-)5miiX 

Z/M cojKB^aZiA^^* J; < mm-t hZt hWiW-m 
x -f 7.^y^-i.zm-thhcr)Xh h , 

[0002] 

{m.m<r>mm mm, fSB%-fe/L'^^o?afB«^aA:^a{±. 

mmm^miS.Ltz2fXcO:t;yxmm.cr>--iR±lz^J'--^j:< t 

•c-ii«LTt#/c?Sa^B-fe;u^ , m^B^ytmLfzm^BK^m 

f\^coiixai,zm^B^^m^ii:. m^f^^rk^mizm-rz 

mm Lxm^B^ mx-t h irmt-^ bLxnt>tix^^^, 
[0003] m^Bz:m^B'tJucr)^ixni,zmM-^-t^iim 
b Lxii, mi 2 ( a ) coj: 0 izWi^Be 5 ^ycmuzm 

b^bM 6 6 tc?gB^H-t;U 6 1 «7)T(Sl # <7)aAP 6 2 Sr?5Sj£ 
^, 11 1 2 ( b ) ^9 P l,zm^um. 6 6 6 7 SrlS 

(tT , ?gB%-t;U«®^«C2: m^BSSLlzi^ifh Zb^Uz&. 
Xa 6 2^^).-'V5 icnm^f^e l (c}^S4SH±T7T5B^affiAS- 
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[00 04] L*^L. iiStfO^aifffi^O^-^. min^x^ 

c 0 0 0 5 ] t.tz. \kmcr>-v-ym<r)m^i,t. m^B^x 
c 0 0 0 6 ] ±.si<r>mimzirsnhjsmi:mk-r^:fj^ 

tLX. mi2 (c) COjiO (CSJe^a-fe/U- 6 1 (JOS^vP 6 
2 ^-JnfS]^ t L. ^<50±:8-*^^>?gB^B6 5 $r?S*^ffix ^ ^ 

'^^.y-f — 6 8 1 J: o xaAD 6 2 irflrF-ri>::fr?£ t ff :b 

-34 6 5 6 1-^). 

[0007] SS<*:fflT -f ^'.'O-t-Cj: -I. jSTiST'^SC 
T-^'SrA-oTt. tfz, i^-^MzmBsr&X-th^^. 

[00 08] 

^::t.^-y\^y^^^-i?-iiXZ/^ti?:^im-thfzibco 
^r-rJ- — 3 >- h n - 5 -•r^ffl LT V ^^ .r t A^'bSJtn 
;^ < ^ 0 , ;'cS-fe/W;vSB^Ba:?±A-ri>^«t::^«C 

[ 0 0 0 9 ] 1 7t , Siffii•^B^8-fe;^-t^'< Xi}'^:kmit L . 
L*^^>?S^*«aA$iX'l.-fe^HaPf*^'b^ < =^'5-^^^^ 

AXS*WB-fc:^l^<7)^ffi[ff|±c7)P»WcO 1 o i: -:. T V > 
STt:. yg^BaAlcAB^fB-^SrSf I.rc1ll01oc0^* 
i: LT , ?SB^a-fe/!^«73i£An^S£.^i n!l:< LX o ti"^ 

?±S«+<7) J: ^^■m'SX'—^i"-^iMTi-l-B-<^X'li . mz 



-&?^<7^mMW^xiixai>znti><^TMPFS,x'}S.^B-t)u 
^i,z%is.t)^^^^i>f&tLi}'^h h , 
[0010] ;i(r)W^m. ±E(75RS.iSc.^^. 

V ^^i-fe/^rB^P:^:cO/J^$ ^^Sa^B-fe''^^c?RB^B 5:j£A-r 
^C*5 V t ±TC0?± AD 7t)^ ^> |slB#tci£AT' # T -aA 
^^co^$-<i*>*c: kcOT# «>^B^BiiA:6"S2:S«-r 
l>C:i:, -?-LTJi*-0?±AP*^'^<7)jjrF^l2fcv^T, 

tk tTtO-. ?Sa^B-fe/t"73aAPOilii:|5l^W±«ilil^vi 
TTTtg^ J: tcvSf^iifflx -f 7.^y^-<r)9t^mmz^ll 

mmttz<,m^fm ^m.-fht'-^v3^m-fhztx\ 
i^h h ^ ^^i-te;^^B^P^^O/J^$ g ^^H^B■^r/^$> * v ^(±te^oi£ 

L T i > ^iJ'^^v ^-f -f X'<.>'^f — T^v -^v^mx-^c^ Ltz 

(0011] 

[p^?rPi^-r-i.?'c*^<^^^5] fiu^. z<7)^m(oo-hm 
1 iatg<7)%B^{i. ?SB%^aA-r^!ti»^<7)^!'-'=0r< 1 1 

1 -lifiOaA □ 2- fS(t i 2 t:fcco?SH^BS ^^0Sa5 2: >- 
-/P^JT-ftihL-CvSa^BiiA^SrJ^BSLT'cr^B^B-fe-'l-S:. 
O^AP & JLlcrS](t7t ^^.T-«BE#H^TC0*^rt 
^1#t/i<73^>, Z(7)M^f^l'ZWim.^ixfzi&BB?:yt.m 

m^zmm^i^mm^^^^ Trnzm^nmrmm^^^ 

^B&.?.mzm?^-r^ z t inrntr^m^B^xy^mxh 
[0012] ns.^2im<^m^Bxix-nm^i. m^B^kti 

X-thtzif><7y\^XUz:l.T^Z'ytc< t 4. Hi-roiS«t& 
X 0 2^^O?SB^BS«'505ggP2r iy-)i^mvm± LXm^B 

itx^^wmLfzm^B-t/ui . ms.^m%T<^ns.mp^ 
i,z&:i^Lfz<^h, ±-^<7)mxm-hi,±z<^M^i-zw.m 
^nrzm^a^ytiML. 't<7)fy^z:ms., jde^sc 
t'conMcomiimB.izm'sa-thmm^^.mL, rmzm 
^BmTmm'Sz:^^hmii!^mT ■< :^^^y>r-<>zx ^mr 

mzx. T^(0^3EAP*^'^{illl:-<*SMtci£Eti^c^S 
^B^^mi.tzm^MLXim^BW^crirztb<7)y-- -f J^.'^V^f 

-i:^^LfziR^mi,ziixat:mM^-thtmmzx . 
mmi,zm^M.<7)mBBz:±iim^aii.xmzji:X-rhz t i 

^fthh<ryX'hh. 

[00 13] tfz. imT^^timcnm^B'&x-nmi. 2 

1(mm^Bm^(r>l.Tl.Z'y^j:< 1 1 1 {Sf OtfOitAPSriS 
Jt-& J: 0 tc^gPS- i^-imX'$\± Lxm^ni&X^i^^ 
Lfzm.^B'tiit. ^^ikzimL. ■ei'.)|*!S55:}«E. ±^ 



(4) 
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m zr ±%&<^z^ h tcff T ±:^<7)?± A □ A' (i::'v:^E i 
c J: -i. ?rFai-r , ^ 7t±ieT:^oaA □ *^ 4>«±t5?ffi 
C 0 0 1 4 ] ff^^4ie«s«Of6aj<i, S!i:ttl-t^?K#:2r{g 

-9--2isf*:«0±a5tce$^ $ n !> ^ y :7-tc{i±iST 
-f X^y^-^^cnl.mz}MM-t ^MK'W'k 

-f;?.'Ni>'-9--i*i*pioE:t>t5-PEi'-r.l>®fll, ^ibicti 

[ 0 0 1 5 ] tTt, it3<Il5t±ii5t<ll4ieiKfO?g*fflx 

8{i, nit^mA%m<^w.wmf ^ x^y^-^zii\.\x . 
y^-%^<r>m^ b <D^mi^mz%m $ tttz^-^y^- 

T'-?-<7)?jgTJI5-$iJffl)-r I. C t C J; o T«B^B?±AgBtcBff^ 
l:co?ffB^B&aA-C'# S J; a L/::^! t "t S i> <^ 
X'hh. 

[0016] Wth^z. z<r)%mi'f^ 7.^y^--:^W- 

i:'>xmT-thm~M<r^mwm^ ^ xKy-^-t Lrz:it 

>,zx^x. ^mtc^^x-m^Byix-iTX- tfz±mhh 



x'^>'-9--T-a^ffl<^?±Aa t- fz^B^i^X 

f^mn^'^mt-tih<r>x'hh. 

[0017] 

'i>ijjHs-t^ t,mi trnw-mf -c^^y-^- p^<^'smm 
0 , n 2 -e ixsr m^-r -s. ^^&.<^mmmx'h h . 

^y-9--:2|s:i2|s 1 , iaJ^SrA- •y^ 2 , TtP^^ ^ 3 
^ 0 - f-i X'^y^-^W 1 ic±a5^ -y r 2 . TSB^ 
-vyr3Sre53&-r'S>C:i:lcJ:'5«EK^ixT<'^4. -tL 
T, 4{5±^^A"y7'2tcS5*$iirV'>|,7FvS1f*'X^ 
X'mX'h 9 . 5 «±TSP^ -V -y 7' 3 ayT->}^zW^^^ 6 

[0018] wCOJ: o^WfEcT^Mfrfflf-' >f X'O'-r-A 
$:(a2tC-:>v^-CPU<SiBJ-r-i.i:, 02 (b)iO-r-f;^. 

1 {±rtgP^?gSi'^a5 7 3 7 -y-ftX-^ 

U >-sp(7);|^f^;^> ^ ^ IidE °rSg=5: WEISit^®* 2r ^ 

alSe8^■3^^L•CV^|>. -?-l.T. ±ie««siO±:&i:T::^ 
9 . 10 A^»b5;$ ixr*3 0 , * -t±g8lc 
tiO U >-f 1 1 «>ffijf $i^Tv^-l. , 

[ 0 0 1 9 ] 1112 ( a ) (r)^M^^"/-ri\,z\ti.-n^zm. 

ai-f-l. J: 0 (cx-r>-uxi^<7)^vgtt;<?x^A'i=4*^'JigP 
^-v •v7*2 0±®f^(ltC^<7)ffi5{tftSI51 3-Cll^$iX, 

t-tz^mm^m%z\iiM.i.fz'T ^ x^>'-»f-*f*c r 

\ 2t)m^^i^X\^h . -^LT, ±fSm±a5^0O'J >- 
^ 1 1 -y 7" 2 <7)±BP^{IJl<7)lX#ttgi5 1 3 

fcl.^T-±ieM^-£^«9i: 1 2Srt|S^-ri>::i:t=i-5T 
X -f X^>-^-*#:U-±SI5=^A' •y7°2*^'{K^$ixl>. 

[00 20] nm.^z LX , T:^4'*g|5Cim= 5 

i^T^'^•I.S2 ( c ) OTSS^if ^ -y 7*3 ICt ^<7){|!l®rtJl 

le Lf^T-' -f .7.^y^-:$ii^ 1 cr,mf^<^Tiji'ymi,zmi&-^ 

ixT >^ >^?S 1 0 t^m.^-t^ d t J: oT-r -f X'^. 
>"tf-3|!:f!|i: 1 l,zTm^-^ ■y7-'3*«ffi^$ni. . C^OJ;-^ 

[002 1 ] Jltf^T -f X'O'-f— AcO^?gS^SP'^-<7)B'r^ 

l:tfO?SB^a«5fef^O^±«{i JiSP^ 'y r 2 {i^ L T £ «' 

iSA^SrlX '•MWc 0 . ;<';7.^A'i=4 S-^fflfi. ^ fc t 
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C 0 0 2 2 ] -IcT) j; 0 L T#f>ix^v;-/S*fflT' -f 

B^j£A^^OffiL-t:i2IT-ife 0 . mi^zti -T 2 1 {± 2 IXcOS 
2$:. |*3a5C?gB^B?iA95 2 3 r^gfi!tL/^^SB^B^3>^T••^) 

•I. . ^ (nm^B^fi- 2 1 nmmm:^ ■byh2A i^zm^ $ 

*2£m2 5rttll^idS$ix-CV^^, -^LT. C^O 
?gfB-fe/U2 1 <7)aB%&A.n 2 2 ^$11=5 ^^-^Srr S J: o 

®f^:-^-2 6(cSgg^^lTi<^T, -ec^JiTi&tlJroT 
-fc^aaAD 2 2 tctgg4$-ti-|. J; a 13^:-? Tv^l. , 
[00 23] tfz. -< ^.^>-tf-Ac0^vgtt^' 

S^-fr-f) fcJ:t^KS;rK>-r2 8*'^ie'i=2 7SfLTfc 

v^^, fiP*>, V- i{i^Stt^"^--i^>-<*^f>^vS14;*''^^ 
»A« 4 ^<7)^vgtt;*';^^A^ N'/I^y . V - 6 {±/f X 
PSSz-N'yl-yT-J) •!> . V - 2 ItM^M 2 5 x -f X'^y-t?" 
-A|*|<7)jE:t5 2r|BI£E(C-r-S.#<7)liSi5A;l^7\ V-3(i:^ 

COO 24] S-^lz^ V-7ioj;t>'V-8{iKSS2 5 

^A^S(cM-rB#co^vsi4^xco^At mm^mw^h 

/\}Vy'xhh. v-9{±*SM2 5f^2rSS;K:^7"3 1 
t'*StC-ri>«tfOpfif^N'yl'7'T'* 0 . 3 2. 3 3(±KS 

^ , t.tz. 3 4 (ifc^B-fe/l-- 2 1 <7)?Sa^Ba AP 2 2tmW 

mf ^ x-<:y'^-A<r)m.sk&.xmwm5 t<^mi,z^m.'t 

1f- 3 4 1 Jiie L T^c^MSi^ SVuy h {±0^ L T V V 
©Iffll^lgtcS^^^lTi'^T, f ^X-<.y9--Al*li:KS 
M2 5rti;<?5ff+l«®*^'ga$il, F^Sg<?)MB%aAS: 

C 0 0 2 5 ] immLtzm 3 JcJ: §?g^?iA<iO:R{*:e<J 

Ifyr 3 He ct 0 2 5 l^a-aEtc-r 1 1 CfS 
B^B-t;U2 1[*|$-t>KS?l^f l>. (Sl^tcK2M2 5[*I^C 

EE ? V ^ I, ?S#:ffl7=' -f X ^ - A (CO i> ^ -^/l-- 
7'V-2^P§V>TflKjS2r^Tei, -?-<7)f*. y\';l^rv-2 2r 

^t, ^N';uyv-3, y-A^m\'^xm^mf ^ 



9~2bf,zi. •JySf^t'Sx'f ;^'<>-9--AS:m$i±|,. 
fc|5lB#l3y<;U7'V-9 . V-3. V-4 Irfflt, /N'/ur 
V- 1 ^MoT?i5#:fflT"'f ;^^>"t-A|^{C^ 
iStt;*'7.^-^ALT?S^-fe/U2 l<7)aA0 2 2^$ffll=5 

*-<?>?gT-r&?SB^BT-sr, -eof^, ^^23p^^±^ 

■thZtl^zX 0?fe^HC75?±ASr^T^. 
[0026 ] z<nm.^B&Xii. V - ly^'/^7■&^V'>-C?g 
f*fflT-<;^'0-9--A|*)tC^Vgtt^'X^^AL. ?gf*:ffl 
T-f 7.'<>-9--A<J0i|ffll=57:)^^>?SB^a-b;U2 1 £7)aAP2 
2(c?gB^B*^aST§ti.i.i:, CcO?Sb^b<7) l ?Sc7)iST5r7l;-fc: 
y-t- 3 4 *-'iS*n LT V - 1 y nVut"*^^ t '^ii. isi^tc 

AVpyv - 3 A^^V ^T 2 8 tC J; S ?S#:fflT" -f 

x^>-9--Ai*i<?)jE;b*^iiS$ia7t:f^, v-3&mt::.. 
V - 1 vN'/uy^lSv^T^aftcffl-T -f ;^'<.>'^f- Artfc^vS 
e7?>. * jM I. C i: ic J: D i^a^H^O 1 ^iSco«T7:)5^^f i^ixS , 
t^^omi'^iWOmtZtt.zX^'iihixh, 
[002 7] Z(r)ld{,zt.X. M^25ntm.^m'f 

[00 28] ^r*i, ±e^7)ll3^^fcv^T«, JR^siiAP 

■biji'^(om^B&x^^ ^izi&m^^tc^^i^tzii. 04 

iZTsk-m 0 t;±TtcaAP 2 2, 22a ^:Blffz-^^B-t 
IV2 1 rfflvv _h:^cO?±AP2 2*^<^{±iiO%B^c7)?g» 
fflx >'-^- A Cc J; h ^gH^B<50flSTiiASr±ie U^c* 
ffiXIfVV T:^oaAP2 2 a*>f>(i:MB^4 1 

Cixlcit^mtl, J; 3 (ca*tf*:4 3 5riS{t/c?SB^BJ14 
2 2 5 l^fcffig L . >«smffiTT-T:^<55aEAP 2 

2 a?rffittf*4 3 (cS)i4^-l^^tEf*C0^li4:fr^S:Sffl-r 

[0029 ] m5\,i:LffmmcrmBBW<nm<:o^^m^ 

m<om^'S:?r^-ti:><r>X'h^ . B4 i:m^l)CO{±±T(Cii 
AP 2 2 , 2 2a ^rlS^t7^?5B%^r/^ 2 1 , ±:^<7)aAP 
2 2 IcSB^B^SmAf 4^S^*fflT -f ^'^vif- AiD J: 
l^T:fr<?5aAP 2 2 a*^<i>?gB^B2r-aEAt-|.?gB%<^5E«^ 

tifzmiBm.A 2*^-f-*T.ms'j^^7)KSM2 5 , 25a. 

2 5b \,zwM $rix^--x. n&m. 2 5 /}m^B'<^xm , 2 

5 a. 2 5 b^iBJi?aMi:ESlJ$^^T^.^•i)^i:T•^>i.. -r 
=3r;b^, ^SH^aiiASt =3:i.K2S2 5l*lWi±TCaA 
P 2 2 . 2 2a 2:fS^t^r^SB^B-fe/l'2 1 A^ieS^ixTV^ 

tTt. ll4(z*-rhl5]b1fiti:m€:*-r&?Sf*:ffl 
T ^ 7.^y^-AliM^m.2 5 ate. ?S^B5:5ESL^C7a 
a=BM 4 2 (i #r4:jim 4 4^ (ivt «SS 25b {rffiS $ 
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[0 0 30] >^LT, m^m'r ^ :^^^y^- Av^^m-^ 

ioV^T. S-TK^^KyrS lT-^«?^^ME(cLTffii 

r&^mm^'no. ^io. 3 1 a{i?SB^B'tr;l/;^^15g$iiTV^ 

±Tc7)aAn 2 2. 2 2 a h — gcT 'l){w T^mfflx 
-i'X>^>-9--A^oJ:i;^'^iSH^BM4.2rf?Kj^-i±. ^cotkW. 

-2 6(CT±^t7)rfe^gixxn2 2^lSS4S-€-. *^^2 
III14 2{i:. ^I^Hm 4 4tlJ:-'^TT:^^JaAP2 2 a^Z 

[00 3 1] mei^t-^h^zi^(r)mtm\^^L. msx^ 

Ttc2 2. 22' . 22a. 22a' tm^<^&KU'k 

^^h-^iz{±. mi^mf ■< y^'^^y^- AioXi/munK 
zh^zi: ^mi'^AX^mmzmmth z t t^x^ h . 

[0 0 3 2] ::colT^^±m6coXd^^m^B'tji^2 

1 i,z±T<oi^xni:^^hm^(.zm^rL^ i>coxu^ 

< . 1 -:)(Dm^Q-^Jl^co±Ucr)^lz'&Xn ^^i* S ^ScO 

[0 0 33] tfz. m^B^^i- 2 1 t^z&xntLx. mm 

CO. ^l^{j:'2oc7)?±AP2 2. 2 2' mm^tiX^^h 

^xh. i&#mf ^ ^^^y^-ACDm'wscT^^m^m 
7iz7f:i'Xoi,z. 2ocr)aAn2 2. 2 2' (,znm^^ 

Xolzj^^m'^S ^t-thZtlzX-^X l{@c7)-r> 
yV-AX2-:)coiixn 2 2. 2 2' hm^i^zm^B^i 

Zti)<X^h. 

[00 34] $hlZ. ^^3-^^1-2 1C0'^^XD7J'^^SC0 2 
2dX^.'tXoi^z. ^co^'/)^fj:\.M§'^i,zii. Cl^^iAP 

2 2di^znLxmm'th'mi^m'T^:^^y^-A(7^m's 

tLX^i. i±Xn2 2dco^tm^ttzl±^tll;)±cr)^ 

xnx^B ?:mTx^ ^ ct 3 ^^m'exh i>zt tmt l < . 
mtims (a) coxo^^E.iij^mm'S5h. ms 

(b) cnXotcM^^M^'Wl 6. f;^^»{i^?LS®i7> 
{i^ttJSMl S^'Mt-'i);^"^ HSBl 7 (ms ( c ) ) 5: 
,^«^5<7)5tSCiS^t^-i:t3j:oT, aAP2 2d:^«s: 
CCH o X ^mzM^BcrrmT ^ 'fi 'jZt ifX %X . « tc^ 



Wo:^m vSa^B-t ;u^s.c7)?gB^B?i A^^ISB#rBl(50M^ iix?^ h 
ZbifX^h. 

[00 3 5 ] lll9ii. ^fL'?'tl(z2{1^7)aAP2 2. 2 

2 ' ^m^tzmm(nm^B^}V2 i ^^tf^iiii^s ax- 

a?B^B?iAr^f '5FJ«^^L/:-:t><7)-c\ ClfLtc iixtf 2fi 

< . 1 fflOT^' ^ ;7,^v^;--x••^f^^7)^±APC^RB#c^±A 
[0 0 3 6 ]g:ib\ SScO^^.P tC^LT . 

^-(7yimmmt\^x^it\^fz'7tmm. m^m^m 
hh^-^^tKcna^ Y^<m^t.fz\±z.fitWMX.fz^<^ 
l^m^W^^ht-{t. m.^B^ivam/^'&XUcni^^'^^.z 

m^xmK'tfi^a-^^. 

[0037 ] Z<^^. 5fi^. mWB'^)V(r:>^m^^mf 
X':iy^Yy'^y'k\tt^hfzMz. \\%<r)iiv xmmz"^ 
SfcfS^^?SB^B-fe/i-^«iS:-r^^lc(®K»9xa^o3A/0^"ra% 
^^i-p^. <^Ji.tf^l 0^3^-^231-^ 
71^131 l<:0 63SiC<7)-t;^^7)ii^-<:'*J)->Tt. 
H^^v^B^BVi A*;£i::5 J: v^f- Srffl v ^ <i> ^ h 

J: o TMBtPal^c . L;a^ t>^m^c?SB^B?iAi:^T oZh ifX 

[ 0 0 3 s ] ±iSL/'c<r<7)^sj^rSB^BaA-:^^ioit/m 
^m'f ^:^'^y^-\m,^B<^'&x\iZ^h^. m^i^om. 

%m{z^\ '^x t) mmti<'^mxh h . 

[0039] 

x-nmt. i \iZi.mtm,^B(r>u7.^m<mz±)^ 

hZtt-X%X\%.zi7.V T'HSfi-r hZht-X%h. t.fz 

w 3 c i tii,£ . ±ieo^:^tcjD ^ X m^B^i. 
x^m^±mi'zmmx^ ^tti^t^z. mm(^m^^m.^B& 

A r .^Jg-r ^ h :^?^"r ^ . ^ ^ tcif *ii 4 s tcis 

xi:m^mmMmi^z2:-^xmmmx''nozttn^^ . 
[^E^m#^i)fi0j] • 

[EI 2] ( a) - (c ) (i?gi*fflx>f;:^^>'^f-2:^i^ 

[113 ] IcO^0^(:O?Sa^BaA:^S^— *S6fi^J5:ii^t1SB^a 
aASa^11±CElTJ>i>o 

m4] zcom^n^M^B&xijm<^iii<^mtmz:7F'rm 
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[115 ] z(^wncrMBB&xyjm(^iti(:omMmi^i'^s, 
[06] z(r>%m<om^Biixyim(^i^<^m:mmz:^i-m 
[117 ] m^e-^/i^<^'^ixntmi¥m^'^^'<^y^-mm 

[011] m^B'^f\ycrm^.^^^tmmThh. 

[012] ( a ) — ( c ) i,±ift^com.^BiiXlTm^yr:'t 

A mi^m^f ^ :^^y^- 



5 a ^^ii$/Fa^ 

7 m^^^ 

9. 10. 12 



1 4 ^->'« 



1 6 

1 7 

2 1 
2 2 
2 5 
34 



2 2a. 2 2 d 
2 5a. 2 5b 



[01] 



[02] 



(a) 



(b) 



(c) 




110] 
22 



-^21 



22a 



(8) 
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